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On the 8th of October, 1928, whe1J. I made an experimental 
study of tonal fusion, an observer, Professor Chi b a experienced 
various kinds of subjective colour sensations while he listened 
to the sounds, but in some tonal combinations, cases often occured 
in which a bluish sensation was experienced even when not very 
low sounds were produced, whereas ordinarily he experienced a 
uniform association of blueness with sounds of low pitch. Under 
the supposition that this fact depends on another fact, that a low 
sound seems lower when added to a higher sound, I experimented 
with some tuning-forks, and then accidentally I could not help 
noticing the phenomenon myself. 
For example, if we sound c1 and then f1, c1 seems lower than 
before, and if the sound f1 is stopped (by checking the vibrations 
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with the finger), c1 becomes higher and regains its own pitch. 
Contrariwise, when we sound first fl, and then c1, f1 seems higher. 
This fact is no doubt, analogous to contrast in colour sensation, 
but we must examine whether it may justly be called contrast 
in tonal sensation. 
2. Definition of contrast 
How has contrast been defined hitherto by psychologists ? 
Hellpach1 says :- "Ungleich bedeutsamer hebt sich aus den 
Beobachtungen, die im Bereiche der Vergleichung psychischer 
Ergebnisse sich ergeben, eine andere Tatsache hervor : das Bestre-
ben, grösste Unterschiede als Gegensätze aufzufassen. Wir 
nennen sie den psychologischen Kontrast.-- Eine ganze Reihe 
der psychologischen Täuschungen führen auf diesen Kontrast 
zurück. -- Am ausgesprochensten ordnet sich unser gesamtes 
Gefühlsleben dem Gesetze des Kontrastes unter." In short, 
"contrast" as defined by Hellpach, is a phenomenon in which 
exaggerating tendency towards opposite direction is noticed. 
Alfr. Lehmann's2 definition of contrast is nearly the same, 
namely -- "Alle diese Erscheinungen sind daher mit dem 
gemeinsamen Namen Kontrast bezeichnet worden, und man hat 
es als ein besonderes psychisches Gesetz aufgefasst, dass der 
Unterschied zwei miteinander verglichener Empfindungen oder 
Gefühle grösser erscheint, als er tatsächlich ist." 
According to Flügeland McDougall3,contrast is an effect on 
our judgment of some quality of an object, produced by the 
experience of other objects, which, though of the same kind, 
differ from it in respect of the quality in question ; the effect 
being of the nature of an apparent magnification of this difference. 
Professor Chi ba4 gives the following definition. "Wenn man 
1 Hellpach, Grenzwissenschaft der Psychologie. 1902, 14. 
2 Lehmann, Grundzüge der Psychophysiologie. 1912, 391. 
3 Flügel & McDougall, Someobservationsonpsychologicalcontrast. Brit. 
J. of Psychol., 7, 1914, 352. 
4 Chi b a, Über die Asymmetrie der Unterschiedsempfindlichkeit. Z. Psychol., 
92, 1923, 222. 
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die verschiedenen psychischen Inhalte miteinander vergleicht, 
dann schätzt man den grösseren noch grösser und den kleineren 
noch kleiner. Das ist die Erscheinung des Kontrastes." 
Buj as1 gave two following common characteristics of 
contrast: 
l} "eine relative Unabhängigkeit vom äusseren physikalischen 
Vorgang," 
2} "eine wesentliche Abhängigkeit von unmittlbar vorherge-
gangenen Empfindungen." 
Schj elderup-Eb be2 says "Unter Kontrast versteht man ein 
Phänomen, das darin besteht, dass das Dasein oder das Auftreten 
eines gewissen Eindrucks bewirkt das ein anderer Eindruck 
auf eine andere Weise aufgefasst wird als wenn der erst-
genannte Eindruck nicht vorhanden wäre. Die Wirkung geschiet 
in der Richtung, dass der beeinflusste Eindruck sich qualitativ 
oder quantitativ, räumlich oder zeitlich mehr von den induzie-
render unterscheidet, als er in Wirklichkeit es tun sollte, ja sogar 
oft in ausgesprochenem Gegensatz zu ihm steht." 
Judging from the above statements by various writers, we can 
define contrast as follows ;--
If the difference of sensation or feeling in the same dimension 
when it is compared, appears greater than what it is, and there 
is a perceptihle tendency towards the opposite direction of this 
dimension, we may call this phemomenon contrast. 
3. History of opinion about tonal contrast 
The problem of whether the contrast-phenomenon in the tonal 
sphere appears or not has been discussed by the following authors. 
One who gave a negative answer to this question was 
Chevreul3. He denied the existence of the phenomenon oftonal 
1 Buj as, Ueber Kontrastempfindungen. Ber, üb. d. IX Kongr. f. exper. 
Psychol., 1925, 146. 
2 Schjelderup-Ebbe, Der Kontrast auf dem Gebiete des Licht- und 
Farbensinnes. Neue Psychol. Stud., 2, 1926, 65. 
3 Chevreul. De la Loi du Contraste smmultane des Couleurs. 1839, 689 -. 
excerpted from Stumpf, Tonpsychol., II, 398 --. 
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contrast at the end of bis work of the subject. 
lt appears that Brentano1 also denied contrast in respect 
of the "high and low" of sound. He says, - "Ein lichteres und 
dunkleres Grau vermögen sowohl im simultanen wie sukzessiven 
Kontrast nichts anders, als eine gewisse Verschiebung des helleren 
Grau in der Richtung des Weiss und des dunkeleren in der Rich-
tung des Schwarz hervorzubringen. Dass eine ähnliche Verschie-
bung der Töne nach Höhe und Tiefe nicht statt hat ist ebenso 
offenbar, wie dass dieselbe hier dem Bedürfnis nicht abhelfen 
könnte." 
Stumpf2 is the most important psychologist who denied 
tonal contrast (real contrast). 
I will classify contrast as of two kinds "real" and "apparent". 
The characteristic which distinguishes these two kinds, is the 
following :- the former we cannot help noticing more clearly with 
practice over and over again; while the latter can be obviated by 
similar practice. Stumpf has denied real contrast in tonal 
quality, and noticed only apparent contrast. 
Some psycho]ogists gave affirmative answers respecting the 
problem of tonal contrast. 
After W . .Ta m e s3 treats of colour contrast, he only adds that 
other senses than sight show phenomena of contrast, but they 
much less obvious. 
Preyer4 is one of who observed tonal contrast. He says, -
"Grün wird durch Roth gehoben und zugleich das Roth durch das 
Grün vertieft. Ein hoher Ton wird durch einen tiefen gehoben, 
und dabei letzterer zugleich entschiedener als tief empfunden, wie 
man leicht bei Verwendung gleichstarker Töne bemerkt." 
Wund t 5 noticed a kind of contrast in the tonal sphere. He 
says,- "Lässt man z.B. den Zweiklang der Quarte cf in die Quinte 
c g übergehen, so scheint sich c zu vertiefen. Lässt man umge-
kehrt c g in c f übergehen, so scheint sich c zu erhöhen : im ersten 
1 Brentano, Untersuchungen zur Sinnespsychologie. 1907, 114. 
2 Stumpf, Tonpsychologie I, 1883, 20; II, 1890, 49 u. 398. 
3 James, Textbook of psychology. 1892, 27. 
4 Preyer, Elemente der reine Empfindungslehre. 1877, 57. 
5 Wundt, Grundzüge der physiologischen Psychologie. II, 1910,6 438. 
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Fall erzeugt also die Distanzvergrösserung eine relative Dissimila-
tion, im zweiten die Distanzverkleinerung eine Assimilation." 
The above statement by Wundt refers to contrast of tonal 
distance, and moreover, to apparent contrast, for the phenomenon 
had been quickly eradiated by my practice over and over again. 
Further, Wundt1 considered contrast about pitch, and he 
said,- "die bei den meisten Menschen ziemlich gut ausgebildete 
Fähigkeit, absloute Tonhöhen wiederzuerkennen, wahrscheinlich 
dem Kontrast entgegenwirkt." Consequently, I am not able to 
think that he denied this phenomenon entirely. 
Mach2 also has few remarks about tonal contrast, but they 
are not concerned with the qality of tonal sensation but with the 
function of feeling. 
Moreover, various kinds of tonal contrast have been stated 
so I have summarised these in the foJlowing table.-
rReal 
Tonal contrast ~ 
lApparent 
r C. of tonal distance 
"Taihi" ti .lt ~ C. of consonance 
(Contrast in a l 
narrow sense) C. of tonal intensity 
C. of rhythm 
C. of tone-colour 
"Taisyö" ;t;jjfil C. of tonality 
(Contrast in a 
wide sense) C. of melody 
C. of musical form 
The reason why I draw a line between "Taihi" and "Taisyo", 
is the following ;- the former falls within the already stated 
definition of contrast, and the latter cannot be conceived in 
relation to the clause , "opposite direction of the same dimension", 
and further, there is merely, a function of mutual reaction which 
appears in it. 
Finally, I must quote an experimental study of tonal contrast 
1 Wund t, Grundriss der Psychologie. 1922,15 320. 
2 Mach, Beiträge zur Analyse der Empfindungen, 1906,5 235. 
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by TitteP. 0. Klemm2 in reviewing the same, said, "In den 
zahlreichen bisherigen Beobachtungen der scheinbaren Tonhöhe 
handelt es sich nahezu ausschliesslich um Angleichungen von 
simultanen Klängen. Die Untersuchung von Maria Ti ttel richtet 
sich auf die Veränderungen, welche die scheinbare Tonhöhe 
eines Stimmgabeltons unter dem Einfluss eines unmittelbar 
vorangehenden tieferen oder höheren Tons erfährt. ----
Einstweilen ist dieser erstmahrige exakte Nachweis eines akus-
tischen Kontrastes eine wichtige Ergänzung nicht nur zur Ton-
psychologie, sondern allgemein zur Lehre von den Induktions-
wirkungen.'' 
But as succesive contrast as conceived by her, differs from the 
phenomenon observed by myself under some conditions, so it 
would not do to treat of these two together. I think however 
that Tittel's phenomenon also is "apparent" according to the 
above classification. 
We have taken a look at the history of opinion about tonal 
contrast, and moreover, classified the various kinds of contrast. 
All the forms of tonal contrast hitherto mentioned are "apparent" 
and real contrast of sound as of colour, has been denied. 
But, though not explained in detail, observations by Preyer 
alreadyrefered to and also by König, 3 are closely concordant with 
mine. König did not call what he observed "tonal contrast", 
but he noticed the following phenomenon. He said, "Lässt man 
zu dem c plötzlich g hinzutreten, so klingt es, als hätte der Grund-
ton ( c) nur einen tieferen Charakter bekommen." 
4. Maya phenomenon observed by me be called "contrast"? 
We must consider this problem from the point of view of our 
definition of contrast. 
1) Is not this phenomenon physical or objective? 
1 Tittel, Über Angleichung und Kontrast im Tongebiet. Arch. f. Psych., 
41, 1921. 
2 Klemm, Z. Psychol., 92, 1923. 
3 König, Pogg. Ann., 157, 1876, 189 excerpted from Stumpf, 
Tonpsychologie. II, 1890, 409 u.140. 
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From the physical point of view, when two tones arc sounded, 
the vibration of the tonal waves never change. So the tonal 
pitch can not objectively change. 1 
We cannot doubt that it is psychical or subjective. 
2) Is change in the same dimension? 
We can say that we perform an act of cornparisons in respect of 
a series of pitches in the range of tonal sensation ; therefore the 
change is in the same dimension of pitch. 
3) Will the difference seem greater than what it is ? 
For example, if c1 becomes lower when f1 is added, we are able 
to say that the difference of tonal pitch between c1 and f1, seems 
greater than what it is. 
4) Is there any tendency to exaggerate the difference? 
Both when the apparent pitch becomes higher, and when it 
becomes lower, there is certainly a supervening tendency to 
exaggerate the difference. By f1, c1 is pushed in the opposite 
direction, i. e. becomes lower; by c1, f1 is also pushed in the opposite 
direction, i.e. becomes higher. 
According to the above considerations, this phenomenon falls 
within the definition of contrast which we frarned as the result of 
observations in colour and others. So it may be called contrast 
of sound. 
Further, as the more we repeat experimental studies on this, 
the more clearly we are forced to recognize it, so we will be able 
to acknowledge that it is not apparent, but real. 
5. Experimental study 
For about two years since I first observed tonal contrast, I have 
been making preliminary studies on it with the Tonmesser, organ 
pipe, flute, reed organ and piano, and I obtained the four 
following chief results as a forecast of the laws of tonal contrast. 
1) In tonal contrast, there are differences of grade according to 
the tonal distance of two sounds. 
1 Both the physicists, Prof. Kobayasi & Prof. Yamada of Tohokn 
Imperial Uinversity have assured me that this phenomenon can not explained 
on physical grounds. 
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2) ,vhen the luwer suund becomes much lowcr, tuual cuntrast is 
rnore remarkable thau when the higher sournl bccomes mueh 
higher. 
3) Tonal contrast occm·s among the purer sounds likc thosc of 
tuning-forks. 
,_t) Tonal contrast is concerned with the tonal intcnsity of two 
sounds, whether relative or absolute. 
I began the experimental study in .January 1D31. The inst-
mment is that illustrated behw. vVe are able to strike the tun-
ing-forks with variable intensity by means of the electrornagnct. 
After persistencc of the first tone for about fivc seconds, the 
second is sounded. The instruction which is given to the obscrv-
crs is as follows. 
1) Does not any change occur in thc first tonc uwing tu tlic adrli-
tion of the second one ? 
I s there any change of pitch ? 
Docs the tone bccorne higher or lower ? 
If there is such a change, what is its quality as to "high or low "? 
2) If there is such a change, state the degree;-( " small, ""medium" 
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or "great") of the change. 
3) Introspect your experience as minutely as you can. 
Experimentor records the observer's protocol soon after each 
judgment is finished. Sounds used in this experiment are those 
of tuning-forks c1 {256 d.v.) to c2 {512 d.v.). Observers are four 
colleagues at the Psychological Laboratory of the Tohoku Imperial 
University. Experiments were made in the second observation 
room in this laboratotry. 
Experiment I : 
Ist sound--- c1 {256 d.v.) 
2nd sound---d1, e1, f1, g1, a1, h1, c2 
Order of 2nd sounds: 





Experiment II : 
1st sound --- c2 {512 d.v.) 
2nd sound---c1, d1, e1, f1, g1, a1, h1 
Order of 2nd sounds : 





The following tables show the results of these experiments. 
Frequency of contrast (total surn) 
Table 1 
Experiment I 
dl el fl gl al hl c2 
i 6 13 12 9 16 14 3 
,1, 8 6 15 20 9 1 3 
~ 3 1 9 10 2 0 0 
Total 17 20 36 39 27 15 6 
1 1 '-- 1 1 
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Table 2 
Experiment II 
cl, dl el fl gl al hl 
t 2 3 7 13 9 13 6 
t 0 0 2 1 0 5 5 
'11 0 0 0 I 0 0 0 
Total 2 3 9 15 9 18 11 
1 , ............ , ....... 1 ···············1·············' 
Table 3 
Experiment I 
11st S: strong 11st S: weak 11st S: weak 11st S: strong I Total 
2nd S : strong 2nd S : weak 2nd S : strong 2nd S : weak 
dl t t t t 4 
Obs el t t s!, t t ii t t 8 fl t ii ii .j. ii '$' '$' '$' '$' '$' s!, ii 13 
Ab gl ii s!, t s!, s!, '$' '$' ii ii s!, '$' ii s!, '$' 14 
al .j. .j. t .j. .j. .j. .j. ii .j. 9 
hl .j. .j. .j. .j. .j. .j. 6 
c2 0 
dl .j. s!, s!, .j. w 5 
Obs el .j. ,1, .j. .j. .j. ii 6 
fl .j. .j. .j. ii '$' '$' * .j. .j. 9 Az gl t 
"' 
,.. t .j. w 
"' 
.j. s!, ii * w ii 13 al .j. s!, .j. w -1,, w 6 hl .j. .j. .j. .j. t 5 
c2 t + t 3 
dl ,1, ,1, ,,li + + ,,li ~ 7 
Obs el ,1, t s!, t .j. 5 
fl .j. ,1, t + + ii ii + + ~ 10 
M gl .j. t 
"' + 
~ .j. .j. + + ii w 11 al s!, 
"' 
.j. .j. .j. + + ~ .j. .j. t 11 hl t .j. ii 3 c2 ~ + 2 
dl t 1 
Obs el t I 
f1 + -). .j. .j. 4 0 gl .j. 1 
al .j. 1 
hl .j. 1 
c2 t 1 
t 11p2,i,, 14 p9p2~ s .j.22 s!, 27 ~ 11 .j. 15 s!, 9 ~ 1 
Total 33 39 60 25 
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Table 4 
Experiment II 
Ist S:strongj Ist S;weak I Ist S:weak I Ist S:strong/T t 1 
2nd S : strong 2nd S : weak 2nd S : strong 2nd S: weak O a 
0 
t t t t t 5 
t t t t t t 6 
t 1 
t t t 3 
t t t t t t t t 8 
t 1 
t 1 
t t 2 
t t + 3 
t t t 3 





t t t 3 
t t t t 4 
t t t t t 5 
t t 2 
0 
t t 2 
t t 2 
t t t 3 
t 1 
t t 2 
t 1 
t7t2t0 tI9t6t0 t21 t 2 t 1 t6f3+o 
9 25 24 9 
8.04 22.50 21.43 8.04 
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The sign t in the above tables shows the tendency of the first sound to 
become a little lower on the entrance of the second one, and t indicates the 
tendency to become a little higher. + and 1' show the degrees of downward 
-"medium" and "great". t and t show the degrees of upward displacement. 
From the above results, we can fiind the following three laws 
of tonal contrast. 
1) Strang sound produces a strong sense of contrast upon in the 
case of weak sounds in a marked degree. 
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2) There are differences in the degree of contrast according to 
the tonal distances of two sounds, and also according to 
their relation in the following order ;--fifth-forth, sixth-third, 
second-seventh. In the octave we hardly notice it. 
3) Degree of contrast when the lower sound is added to the 
higher, is generally remarkably less than that in the reverse 
case. 
Furthermore, if we examine minutely the protocols of intro-
spections by observers, we shall be able to find suggestions for 
explanation of those laws. 
There are many differences in experiences of change of pitch in 
cases when a sound becomes lower and higher respectively, and 
we must specialJy state that assimilationisalsoobserved in addition 
to contrast. Relative frequency of the above two phenomena 
shown in the following table. 
Table 5 
Relative frequency of contrast and assimilation 
Experiment I Experiment II 
Contrast 35.05% 14.96% 
Assimilation 6.03% 12.73% 
Indistinct 58.92% 72.31 % 
Next, we will consider the experiences of contrast and assimi-







1 Change of "Seidaku" fi!trll 
(bright & dark) 
A becoming dark, being overcast 
2 An Overwhelming 
A pressing down 
3 Inconstancy of lowered sound 
Expreiment I 
1 Being pulled up by the 
second sound 
2 Constructing of the mixed 
sound with the second 
sound 
Experiment II 
1 Change of "Daisy6" "ic1J, 
(thick & thin) 
A becoming thin, dim 
2 A feeling of ascent 






"vanished and not 
heard." 
NOTE: "Seidaku"and "Daisy6" are the terms which were used in Chinese and 
Japanese musical theory from ancient times. I will make a state-
ment regarding these some other time. 
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1) Change of "Seidaku" 
Obs. Ab. (a1) 
Becomes lower a little. lt seems to become lower, because 
it sounds a little "dunkel". 
Obs. Az. (f1,f1,g1,a1,e1,h1) 
Appears to be overcast and pressed down. 
2) Overwhelming 
Obs. Ab. (g1) 
Feel as if it has been pressed down. Becomes not bright. 
Obs. Az. (a1) 
Descends. As if crushed down by the upper tone. 
Obs. M. (g1,f1) 
Descends. Appears to be some change of position on 
account of overwhelming. 
3) Movability of descending sound 
Obs. Ab. (fl) 
Feel descending clearly. Greater degree of difference. 
"Energie" of changed sound is weak. "Evidenz" for the 
change, but the changed sound itself is not "dominant". 
Obs. Ab. (h1) 
Descends a little. Appears movable and as if floating. 
Like a cloud. 
Assimilation 
1) Pulled up by the second sound 
Obs. 0. (d1,c2,a1,g1) 
Pulled up to the second sound. 
2) The mixed sound constructed with the second sound 
Obs. Ab. (d1,e1,) 
lt seems rather to ascend a little. Does not seem to descend. 
Appears to ascend, because it becomes rather bright. 
Obs. M. ( c2,c2,c2) 
As a whole in fusion, it becomes brighter but does not change 
itself. 
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0bs. M. (c2) 
Fusion comes out. Does not change in the sense of higher 
or lower. As a whole, becomes appreciably higher ; I 
may say it becomes brighter. 
0bs. 0. (c2,c2,c2) 
Appears to become higher; construct this phenomenon by 
putting together the first and second sound. 
These cases often occur, specially in thecase of the Second and 
the 0ctave. Also cases in which the first sound becomes richer, 
may be included in this category. 
0bs. Ab. ( e1,c2,c2) 




l) Change of "Daisyo" 
0bs. Ab. (h1) 
The first sound becomes thin and dim, and its tonal voJume 
becomes small. 
2) Feel ascent 
0bs. Az. (a1) 
There are both sounds ; the one does not change and the 
other is pushed up. The Jatter appears to be the upper part 
of mixed sound. 
0bs. Az. ( c1) 
Appears to be pushed up very faintly, and the experience 
is not sensational but rather one of mood. 
0bs. 0. (e1,f1) 
As if ascending. Mind floats. 
3) Indistinct of ascending sound 
0bs. Az. (a1) 
Don't see whether it was mixed sound or not, but the sound 
becomes indistinct, "blown up", and higher. Ascending 
sound is not distinct. 
Assimilation 
1) 0verw helming 
0bs. M. (d1) 
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Rather descends. Overwhelmed. As if put in a box. 
Obs. M. (generally) 
Somewhat changed. Its direction is indistinct. There 1s 
overwhelming. lt bears a resemblance to descending. 
2) Masking 
Obs. Az. (g1) 
The first sound is absorbed by the second one. Even when 
the first sound has vanished, it appears to descend. 
Descending sound rushes into the other sound. From this 
movement, feel as if it descends. 
If we examine the protocols of introspections, we shall be able 
to explain the facts which have been stated ; in frequency of 
contrast and absence of difference as in Experiment I, and degree 
of contrast as in Experiment II ; by the following functions. 
These are 1) the stronger overwhelming by low sounds, 2) masking 
and 3) predominance of low sounds. 
(1) Overwhelming 
St um p f1 says that the function of ovcrwhelming is greater 
when a lower sound is added to a higher one than in the reverse 
case. And then a sound which is overwhelmed gives a impression 
that it descends somewhat in pitch. This fact is worth notice 
here. 
(2) Masking 
Alfred M e y e r 2 made an experimental study of this problem. 
He said that a higher sound was masked by lower one, but a 
lower was not masked by a higher. But his saying is extreme. 
Though St um p f 2 affirmed that of these observation are not right, 
he also could not help noticing generally the greater masking of 
a higher sound by a lower one than that of a lower by a higher. 
(3) Predominance of low sounds 
I think that predominance of low sounds is due to their volumi-
nous quality. According to this quality, our attention is absorbed 
and directed to the second sound, and our judgments are distur-
1 Stumpf, Tonpsychologie II, 1890, 229 u. 421. 
2 Meyer,A., Researches in accoustics. (Philosoph. Magaz. 1876 suppl.) 
3 Stumpf, Tonpsychologie II, 1890, 421 
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bed. The following protocol is an example which shows this 
experience. 
Obs. Az. 
When the second sound is low, my attention is often absor-
bed by it, and I lose the first sound. The cases in which 
there is no change, may be due to this function. 
Changing direction of overwhelmed sound has a resem blance 
to descending. Also masked sound is often heard as if descend-
ing. The fact that the degree in cases of descent is greater than 
that in cases of ascent, rests upon the reason that there are both 
functions of overwhelming and masking in both experiments; 
I and II. 
Generally, great difference in the experiences between the 
cases of ascending and descending, is well shown in the follow-
ing protocol. 
Obs. Ab. 
Certain judgments as in the cases of descending are few in 
the cases of ascending. lt does not ascend as a whole, but 
a part of the tonal experience appears to me to become 
higher, and then certainty of change is little. On the cont-
rary, in the cases of descent, the whole appears absolutely 
to descend. 
Next, we must add a fact that a few persons are found who 
do not observe in accordance with the above laws. My observer 
0 is an example of these persons. The reasons for this will con-
sist in the following : 
1) Attention is absorbed by the second sound, and many cases 
come out in which the first sound and the second one make 
the mixed sound together. 
Obs. 0. (e1) 
Attention turns to the second sound, and as if my mind 
were pulled up ; then the first sound appears to be pulled 
up. 
Obs. 0. (c1,c1,c1) 
Second and first sounds make a mixed sound with each 
other. 
2) Only the changes of "Seidaku" and "Daisyö" are often 
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noticed. 
Obs. 0. (e1) 
No change in pitch. When the second tone is sounded, 
the first tone becomes thick and extensive. 
Obs. Az .. (d1,e1) 
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Appears to become dark a little, but there is no change in 
pitch. 
Obs. 0. (f1,h1) 
No change in pitch, but tone-colour changes a little. 
3) Only some change which cannot he expressed, is often noticed. 
Obs. 0. (f1,f1,g1,a1,a1,e1,c2) 
Only some change ! 
Ohs. Ab. ( c2) 
More or less some change arises, but not as regards "high 
or low". 
Obs. M. (fl) 
There is some strangeness, hut no change. 
Obs. M. (a1,h1,c2,c2) 
Some change but no direction ; as to ascent or descent. 
Finally, we must consider cotrast in the case of the Octave. 
As the second law of tonal contrast, we have already stated that 
in the Octave we can hardly notice it. Nevertheless, even in the 
Octave contrast is shown ; in Experiment I, 6 times and in Ex-
periment II twice. This fact may be explained as follows. 
Firstly, it is due to the change of mood, but this appears tobe 
only apparent, and not real. Secondly, it is due to the function 
of overwhelming. The fact that more frequency of contrast in 
the Octave is shown in the case of descending than in that of 
ascending, suggests the above reason. On the other band, we can 
notice this phenomenon also in the Unison. But we are unable to 
call this a contrast, because there is no difference in the case of the 
Unison, accordingly any "opposite direction" is not thought of. 
As above stated, though König did not call it tonal contrast, 
he came near to noticing the fact which is observed by me. 
Stumpf1 criticised this as follows, "Es tritt nämlich dann auch 
1 Stumpf, Tonpsychologie II, 1890, 410. 
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der Combinationston C äusserst schwach hinzu". 
But this view is wrong. If the first sound c1 does not become 
lower by addition of the second sound f1, but the diff erence tone 
of f1 and c1 were heard, we should hear a sound of 86 d.v. 
(f1 -C1 =342-256 =86) 
But as a matter of fact, we do notice the change of about 30-60 
d.v. subjectively; in consequence we hear a sound of 226-196 
d.v. (256-30 ..... ,256-60). 
This is however the fi.rst diff erence tone. Then we must 
examine the difference tones of higher order. 
D 1 =h-l=86 
D 2 =l-D1 =230 
D 3 =D2 -D1 =164 (h=342 1=256) 
D 4 =D3 -D1 =78 
D5 =D1 -D4 =8 
According to this, difference tones as far as the Fifth do not 
exist between 226 and 196 d.v. Further, if the difference tone 
were heard, it would be heard by us in addition to the two sounds. 
But as a matter of fact, generally, we do not hear the third sound 
in addition to the two sounds, but one of these is changed. 
N ext, we are doubtful if difference tone performs the function 
of assimilation to the fi.rst sound. But assimilation will not exist 
among sounds which are very much separated in tonal distance, 
then, according to our observations, the difference tone is rarely 
heard, and if heard, is not always so distinct. 
Also to consider that the ascent of sound can be explained by 
summation tone, can be rejected for the same reasons. 
How to explain, it is very difficult. We will make experiments 
from various sides, and consider the observer's introspections 
in detail. Now we are studying it experimentally in the tonal 
region c 0- c3• I shall have a chance to report this result before 
long. 
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